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(57) ABSTRACT

An 1ntelligent power connecting device includes two con-
necting units to be connected and on-oil units. The connect-

ing units have conductor parts, insulation parts, and trigger
units; the on-ofl units are electrically connected with the
trigger units; delay units can be connected 1n series between
the on-ofl units and the trigger units. A short circuit or
clectric leakage caused by 1nstant electric conduction of the
connector 1 a connecting process can be avoided. Intell:-
gent control 1s achieved and the short circuit or electric
leakage phenomenon caused by instant electric conduction
1s prevented during connection 1n the complex environment;
clectrified positions of the connector are fully 1solated from
the external environment and the connector 1s intelligently
controlled; the msulation parts of the connector can achieve
sealing 1solation, the connected positions are eflectively
1solated from the complex external environment, and thus
the two connecting units can be intelligently connected in
the complex environment.

12 Claims, 9 Drawing Sheets
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INTELLIGENT POWER CONNECTING
METHOD AND INTELLIGENT CONNECTOR

FIELD OF THE INVENTION

The invention relates to an intelligent power connecting
method and an intelligent connector that can be used for
achieving intelligent power-on connection 1n a complex
environment, relating to the field of electrical connection.

DESCRIPTION OF THE RELATED ART

There are countless safety incidents caused by electric
leakage of appliance every year.

Among them, the leakages attributed to connection
removal of appliance account for the majority. At present,
the waterprootf and leakage-proof connection technologies
use the way of winding the insulation part and coating after
the connection for closeness, which 1s cumbersome to use
and must be 1n closed connection before entering the water.
In coal mines, gas stations, filling stations and other flam-
mable and explosive environments, the connection may
produce spark and further result in an explosion and danger.
On the other hand, the existing sockets lack waterproof
ellect, the sockets will automatically power on when water
gets into the holes thereof, and therefore may cause electric
shock when any person touches them. Therefore, sockets
that can be safely used 1n humid and watery environments
are not commercially available currently. More specifically,
clectric leakage may occur when conducting fluid, including
water, o1l and chemical reagents, enters the externally
exposed holes on power sockets. In other words, the existing
power sockets are not suitable for humid environments, such
as kitchen and bathroom where water 1s easily 1 contact
with the holes of the power sockets. What’s more, the power
sockets are also not suitable for outdoor environment where
the sockets are easily aflected with damp. Besides, by
children or by accident, water may be splashed into the holes
on power socket installed indoors. In such cases, power
sockets with water 1n their holes are very dangerous and tend
to trigger electric shock accident. The existing protection
measure 1s to provide a waterprool box for the power socket.
When the socket 1s not in use, the waterproof box covers up
the holes on it to prevent water or other liquid from entry.
This brings inconvenience to the users. Furthermore, 11 users
forget to close the box or accidentally open the box to expose
the holes, there 1s also a hidden danger that water enters the
holes and causes an accident. That 1s to say, currently there
1s no completely reliable way to prevent the power sockets
from triggering electric shock caused by water entering the
holes.

The existing connectors have the following design defi-
cl1encies:

1. msuflicient overall seal and closeness properties of

connecting part;

2. troublesome utilization, difficult maintenance and even

one-ofl connection; and

3. mcapability to achieving safe electrified operation in a

complex environment that is prone to electric leakage
or short circuit, or possibility to cause electric leakage
attributed to instant electric conduction 1 complex
connecting environment.

SUMMARY OF THE INVENTION

The object of the mvention i1s to provide an intelligent
power connecting method and an intelligent connector to
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address the above problems. By this design, short circuit or
clectric leakage caused by 1nstant electric conduction of the
connector 1n a connecting process can be avoided; time 1s
provided due to sealing of the connector, and the problem of
msuilicient overall seal and closeness properties of the
connector i the connecting process 1s solved; use and
maintenance difliculties are reduced; a sate electrified opera-
tion 1s achieved 1 a complex environment; intelligent
control 1s achieved, and the short circuit or electric leakage
phenomenon caused by instant electric conduction 1s pre-
vented during connection 1n the complex environment.

-

T'he technical solution of the invention 1s as follows:
The invention discloses an intelligent power connecting,
method which comprises two connecting units to be con-
nected and on-ofl units; the connecting units comprise
conductor parts, insulation parts and trigger units; the on-oil
units are electrically connected with the trigger umits; and
delay units are capable of being connected 1n series between
the on-ofl units and the trigger units, and electrical connec-
tion of the two connecting units comprises:

step 1: making the insulation parts of the two connecting
parts 1n contact to 1solate the conductor parts, the delay units
and the trigger units from the external environment and
trigger the trigger units; and

step 2: triggering the on-ofl units to be on state by the trigger
units, and making the conductor parts of the two connecting
units on state by the on-ofl units; alternatively, triggering
delay function of the delay umits by the trigger units,
controlling the on-ofl states to be on state after end of the
delay of the delay units, and making the conductor parts of
the two connecting units on state or triggering power-on
logic relation by the on-ofl units.

In the steps, the trigger unit 1s triggered when the two
connecting units are connected, thus controlling operation of
the delay unit, ensuring that the two connecting units will
not make the on-ofl unit on state during the connection
process thereol, resulting 1n a leakage accident. By the delay
action, the power-on time 1s postponed to guarantee that the
insulation part can be completely sealed, with a view to
preventing the on-off units from being on state due to
incomplete sealing and avoiding electric leakage or short
circuit. Compared with the existing technical waterproofing
structure, the mvention can prevent short circuit or electric
leakage when the insulation 1s not completely 1solated from
the outside during the connector connection process. In
addition, compared with the mechanical structure, the struc-
ture of this method, which can make the umts on state by
triggering at low voltage electricity, 1s simpler, more reliable
and safer with shorter trigger distance and lower leakage
probability. The design of the trigger unit ensures the trigger
independence and adjustability, and enhances the reliability
of on-ofl control. Moreover, the on-ofl units and the delay
units can be externally installed to simplity the structural
complexity of the connecting unit, miniaturize the connect-
ing unit, facilitate independent production and replacement
of the connecting unit and lower the production cost.

The trigger unit 1s a pressure controlled element, a mag-
netically controlled element or an optically controlled ele-
ment, and the trigger umt outputs an electrical signal. The
trigger unit triggers and outputs the electrical signal through
pressure, magnetic field or light control to ensure multiple
options and real-time selections according to different con-
texts, while enhancing the adaptability of the connector. The
use of the electrical signal output can improve stability of the
trigger unit and reduce production cost.

The delay unit 1s an MCU timer, an LC circuit or an RC
circuit. The delay umt 1s designed such that the conductor
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part will not be conducted when the conductor part 1s not
completely sealed during connection process of the connec-
tor. After the mnsulation part 1s connected, the conductor part
will be on state to avoid the leakage or short circuit of the
conductor part. The delay unit of the structure 1s simply
structured, which can cut down the production cost and
make the production easier.

At least two trigger units are electrically connected with
cach other 1n series or 1n series-parallel to trigger the delay
units. The series trigger method avoids the leakage phenom-
enon caused by maloperation of the trigger and improves the
safety and stability of the connector.

The connecting units comprise at least two parallel con-
ductor parts, and the msulation parts of the two connecting
units are in contact in a plug-in mode or a non-plug-in mode
to form multiple insulation structures that are mutually
1solated and matched with the conductor parts. The conduc-
tor parts arranged 1n parallel are universally used for existing,
connectors, such as plugs or sockets with more than two
wires. The conductor parts are respectively provided with
insulation structures to avoid short circuit between the
conductor parts.

The on-off units control the conductor parts in one-to-one
independent control mode or one-to-many uniform control
mode. The control mode of the on-off unit can be regulated
according to actual conditions and production costs.

The delay units control the on-off units in one-to-one
independent control mode or one-to-many uniform control
mode. The control mode of the delay unit can be regulated
according to actual conditions and production costs.

The trigger units trigger the delay units in one-to-one
independent trigger mode, one-to-many uniform trigger
mode, many-to-one series trigger mode, many-to-one par-
allel trigger mode and many-to-one series-parallel trigger
mode. The trigger mode of the trigger units can be regulated
according to actual conditions.

An mtelligent connector, characterized by comprising a
contact part, an msulation part and a trigger unit; the contact
part and the trigger unit being arranged 1n the insulation part;
the trigger unit being configured to trigger a circuit logic
connected with the trigger unit to electrify the contact part;
and the sulation part being configured to isolate the

charged contact part and the trigger unit from the external
environment.

The intelligent connector has simple structure and a
connection triggering conduction logic, 1s capable of achiev-
ing electrical conduction with an external device. And the
connector 1s simply structured and independent of other
devices, which can eflectively avoid waste of production
cost and simplify structure design to enhance the versatility
of the connector in each environment. What’s more, the
intelligent connector has low cost, and the on-off unit and
the trigger unit thereof are separated, which enhances the
trigger independence. By series and parallel relationships
between devices, multiple control of the on-off unit 1s
realized to improve the on-ofl reliability and safety and
reduce the probability of short circuit and electric leakage.

The trigger unit 1s electrically connected with an on-ofl
unit, an iput end of the on-ofl unit 1s electrically connected
with a conductor part, an output end thereof 1s electrically
connected to the contact part, and a delay unit 1s capable of
being connected 1n series between the on-ofl unit and the
trigger unit; and the trigger unit 1s configured to directly or
indirectly trigger the on-ofl unit through the delay unit to
control the on-ofl logic relationship between the conductor
part and the contact part.
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Thanks to the configuration, through the delay function of
the delay umit, the leakage protection and short-circuit
protection are realized when the intelligent connector 1s
connected. At the same time, the trigger unit i1s safe and
reliable and can be triggered 1n a safe manner to avoid
leakage or short circuit accidents caused by premature or
late trigger.

The msulation part comprises a front insulation part and
a rear imsulation part in sealing fit, a receiving cavity 1s
arranged 1n the front isulation part or the rear msulation
part, the receiving cavity 1s configured to receive the on-ofl
unit and the delay unit, and the trigger unit 1s arranged at a
connection end of the insulation part. The structure is
designed to place the on-ofl unit and the delay unit 1n the
middle of the connector, eflectively 1solating the on-oil unit
and the delay unit from the external complex environment,
ensuring the normal use of the on-off unit and the delay unat,
while simultaneously triggering the umit provided at the
connecting end to achieve automatic trigger when the two
connecting units are connected.

The on-off unit controls the conductor part to be charged
in one-to-one independent control mode or one-to-many
uniform control mode. The control mode of the on-off unit
can be selected 1n real time as needed.

The delay unit controls the on-off unit 1 one-to-one
independent control mode or one-to-many uniform control
mode. The control mode of the delay unit can be selected 1n
real time as needed.

The delay unit 1s an MCU timer, an LC circuit or an RC
circuit. The delay unit can be selected according to demands.
Various delay circuits have diflerent advantages and disad-
vantages, and can be selected according to the needs of
production and sale.

The trigger unit triggers the delay unit in one-to-one
independent trigger mode, one-to-many uniform trigger
mode, many-to-one series trigger mode, many-to-one par-
allel trigger mode and many-to-one series-parallel trigger
mode. The trigger mode can be selected as needed.

At least two trigger units are electrically connected with
cach other 1n series or in series-parallel to trigger the delay
units. The series connection of the multiple trigger units can
improve reliability of the trigger units and reduce the
probability of false trigger.

The trigger unit 1s a pressure controlled element, a mag-
netically controlled element or an optically controlled ele-
ment, and the trigger umt outputs an electrical signal. The
commercially available basic common electronic compo-
nent can be used as the trigger unit to eflectively reduce
COsIs.

The itelligent connector 1s a connecting socket or con-
necting plug, the msulation parts of connecting socket and
connecting plug are in contact in a plug-in mode or a
non-plug-in mode to form multiple msulation structures that
are mutually 1solated and matched with the conductor parts.
The parallel conductor parts are suitable for the connection
modes of various commercially available connectors. The
arrangement of the multiple 1nsulation structures can efiec-
tively avoid occurrence of short circuit between the conduc-
tors.

The connecting socket comprises a first insulation part, a
first conductor part, a {irst on-ofl umt, a first contact part, a
first delay unit and a first trigger unit, the first contact part
1s electrically connected with the first conductor part through
the first on-ofl unit, and the first trigger unit 1s electrically
connected with the first on-off unit through the first delay
unit; the connecting plug comprises a second conductor part
and a second insulation part; and the connecting plug also
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comprises a second on-ofl unit, a second contact part, a
second delay unit and a second trigger unit, the second
contact part 1s electrically connected with the second con-
ductor part through the second on-ofl unit, and the second
trigger unit 1s electrically connected with the second on-ofl
unit through the second delay unit. The first on-oil unit 1s
arranged between the first conductor part and the first
contact part in this structure, ensuring insulation of the
on-oil unit. Meanwhile, the contact part can be configured as
a combination of an elastic component and a contact to
cllectively ensure that the first contact part can be electri-
cally connected with the connecting plug. Furthermore, the
contact part 1s designed to eflectively protect the on-ofl unit,
the delay unit and the trigger unit and prolong the service life
thereof. The connecting plug 1s of the mechanism similar to
that of the connecting socket to further guarantee the con-
ductor on-ofl, enhance the reliability of the connector and
reduce the probability of short circuit and leakage between
the conductors, so as to ensure that the connector can be
completely sealed after connection of the connector.

The on-off units, the delay units or the trigger units can be
separately removed. The detachable arrangement guarantees
the service life of the connector, and the damaged units can
be replaced i time.

The one-to-many uniform control mode uses a uniform
signal as a control terminal to control the multiple parallel
controlled terminals;

The one-to-one individual control mode uses an indi-
vidual control signal as the control terminal to control the
corresponding controlled terminal;

The many-to-one series control mode enables multiple
control signals to be connected in series to control one
corresponding controlled terminal;

The many-to-one parallel control mode enables multiple
control signals to be connected in parallel to control one
corresponding controlled terminal, and the many-to-one
series-parallel control modes enables multiple control sig-
nals to be connected 1n series as a control group, and allows
the multiple control groups to be connected 1n parallel to
control one corresponding controlled terminal.

In summary, owing to the technical solution, the benefi-
cial effects of the present invention are as follows:

1. The device can realize suflicient 1solation and intelligent
control of the connecting and electrified positions of the
connector, and eflectively prevent leakage or short circuit.
The insulation part of the connector can realize sealed
1solation and eflectively 1solate the connecting position
from the external complex environment. Therefore, the
design can realize mtelligent connection of two connect-
ing units 1 a complex environment. In addition, the delay
unit of the design can prevent short circuit or leakage of
the two connectors during the connection process.

By this design, short circuit or electric leakage caused by
instant electric conduction of the connector 1n a connecting
process can be avoided; time 1s provided due to sealing of
the connector, and the problem of suflicient overall seal
and closeness properties of the connector 1n the connecting
process 15 solved; use and maintenance difliculties are
reduced; a safe electrified operation 1s achieved 1n a complex
environment; 1ntelligent control 1s achieved and the short
circuit or electric leakage phenomenon caused by instant
clectric conduction 1s prevented during connection in the
complex environment.

DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a structural diagram of the non-plug-in single-
joint double control connection of the present invention;

5

10

15

20

25

30

35

40

45

50

55

60

65

6

FIG. 2 1s a structural diagram of the plug-in single-joint
double control connection of the present invention;

FIG. 3 1s a structural diagram of the non-plug-in single-
jomt single control connection of the present invention;

FIG. 4 1s a structural diagram of the plug-in single-joint
single-control connection of the present invention;

FIG. 5 1s a structural diagram of the non-plug-in single-
jomt single control connection (independent delay unit) of
the present invention;

FIG. 6 1s a structural diagram of the non-plug-in single-
joint single control connection (lateral on-ofl unit) of the
present 1nvention;

FIG. 7 1s a structural diagram of the non-plug-in single-
joint single control connection (lateral on-off unit);

FIG. 8 1s a structural diagram of the plug-in mult1 joint
double control multi-delay connection;

FIG. 9 1s a structural diagram of the non-plug-in multi
joint double control single-delay connection;

FIG. 10 1s a structural diagram of the plug-in mult1 joint
double control single-delay connection;

FIG. 11 1s a structural diagram of the non-plug-in multi
joint single control single-delay connection;

FIG. 12 1s a structural diagram of the plug-in multi joint
single control single-delay connection;

Mark 1n the figures: 1—connecting socket, 11—1front
insulation part, 12—rear 1nsulation part, 13—first conductor
part, 14—first on-off umt, 15—Afirst delay unit, 16—{irst
contact part, 17—first trigger unit, 2—connecting plug,
21—{ront insulation part, 22—rear insulation part, 23—sec-
ond conductor part, 24—second on-off unit, 25—second
delay unit, 26—second contact part, 27—second trigger
unit, 3—connecting end, 4—mounting end.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The mvention will be described 1n detail 1n combination
with drawings.

The 1invention will be further described in detail 1n com-
bination with drawings and embodiments for clear under-
standing of the object, technical solution and advantages of
the invention. It should be understood that various embodi-
ments described herein are only used to explain the mven-
tion rather than limiting the mvention.

Example 1

The invention discloses an intelligent power connecting,
method which comprises two connecting units to be con-
nected and on-ofl umnits; the connecting units comprise
conductor parts, insulation parts and trigger units; the on-oil
units are electrically connected with the trigger umits; and
delay units are capable of being connected 1n series between
the on-ofl units and the trigger units, and electrical connec-
tion of the two connecting units comprises:
step 1: making the insulation parts of the two connecting
parts 1n contact to 1solate the conductor parts, the delay units
and the trigger units from the external environment and
trigger the trigger units; and
step 2: triggering the on-ofl units to be on state by the trigger
units, and making the conductor parts of the two connecting
units on state by the on-ofl units; alternatively, triggering
delay function of the delay units by the trigger unaits,
controlling the on-ofl states to be on state after end of the
delay of the delay units, and making the conductor parts of
the two connecting units on state or triggering power-on
logic relation by the on-ofl unaits.
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The trigger unit 1s a pressure controlled element, a mag-
netically controlled element or an optically controlled ele-

ment, and the trigger umt outputs an electrical signal. The
delay unit 1s an MCU timer, an LC circuit or an RC circuait.
At least two trigger units are electrically connected with
cach other 1n series or 1n series-parallel to trigger the delay
units. The connecting units comprise at least two parallel
conductor parts, and the insulation parts of the two connect-
ing units are 1n contact 1n a plug-in mode or a non-plug-in
mode to form multiple insulation structures that are mutually
1solated and matched with the conductor parts. The on-oif
units control the conductor parts 1n one-to-one idependent
control mode or one-to-many uniform control mode. The
delay units control the on-ofl units 1n one-to-one 1mdepen-
dent control mode or one-to-many uniform control mode.
The trigger units trigger the delay units 1n one-to-one
independent trigger mode, one-to-many uniform trigger
mode, many-to-one series trigger mode, many-to-one par-
allel trigger mode and many-to-one series-parallel trigger
mode.

Example 2

As shown 1n FIG. 1 and FIG. 2, the invention discloses an
intelligent connector which comprises two non-plug-in and
plug-1n connecting units to be connected, namely a connect-
ing plug 2 and a connecting socket 1.

The connecting socket 1 comprises a first conductor part
13 and an insulation part, the insulation part comprises a
front insulation part 11 and a rear insulation part 12; the front
insulation part 11 and the rear insulation part 12 are in thread
f1t; the first conductor part 13 1s arranged at the center of the
rear 1nsulation part 12, and a first contact part 16 can be
arranged 1n the front insulation part 11; the front msulation
part 11 and the rear insulation part 12 are combined to form
a recerving cavity in which a first on-ofl unit 14 1s arranged.,
and a first delay unit 15 can also be built into the receiving
cavity; and the mput end and output end of the first on-off
unit 14 are electrically connected with the first conductor
part 13 and the first contact part 16 respectively.

A control end of the first on-off unit 14 1s electrically
connected with the first delay unit 15; a first trigger unit 17
1s arranged at a connecting end of the front msulation part
11, and the first trigger unit 17 1s electrically connected with
the first delay unit 15.

Alternatively, the control end of the first on-off unit 14 1s
clectrically connected with the first trigger unit 17, and the
first trigger unit directly triggers the on-ofl state of the on-oif
unit.

The connecting plug 2 comprises a second conductor part
23 and an insulation part, the nsulation part comprises a
front msulation part 21 and a rear insulation part 22 1n
mutual tight connection; the second conductor part 23 1s
arranged at the center of the rear insulation part 22, a second
contact part 26 1s arranged 1n the front insulation part 21, and
a second on-off unit 24 and a second delay unit 25 are
arranged between the front insulation part 21 and the rear
insulation part 22; the input end and output end of the second
on-ofl unit 24 are electrically connected with the second
conductor part 23 and the second contact part 26 respec-
tively, a control end of the second on-ofl umt 24 1s electri-
cally connected with the second delay umt 25; and a
connecting end 3 of the front isulation part 21 1s provided
with a second trigger unit 27, and the second trigger unit 27
1s electrically connected with the second delay unit 25.

When the connecting plug 2 1s connected with the con-
necting socket 1, the insulation parts thereof are 1n mutual

.

10

15

20

25

30

35

40

45

50

55

60

65

8

contact and 1solate the conductor parts, the on-off units, the
delay units and the trigger units from the complex external
environment; the trigger units trigger the delay function of
the delay units, the delay units control the on-oil state of the
on-off units, and the on-ofl units control the on-ofl state of
the two conductor parts; alternatively, the trigger units

trigger the on-ofl state of the on-ofl units, and the on-ofl
units controls the on-ofl state of the two conductor parts. The
on-ofl units, the delay units or the trigger units can be
separately removed.

The connector can be electrically connected by the power
connecting method of example 1.

Example 3

As shown in FIG. 3 and FIG. 4, the invention discloses an
intelligent connector which comprises two plug-in and non-
plug-1n connecting units to be connected, namely a connect-
ing plug 2 and a connecting socket 1.

The connecting socket 1 can be of the structure of the
connecting socket 1 1n the example 2. The connecting plug
2 comprises a second conductor part 23 and a rear imnsulation
part 21, and the rear insulation part 21 1s wrapped 1n the
external layer of the second conductor part 23; and the
connector can be connected by the power connecting
method of the example 1.

Example 4

As shown 1n FIG. §, the mnvention discloses an intelligent
connector which comprises two non-plug-in connecting
units to be connected, namely a connecting plug 2 and a
connecting socket 1.

The connecting socket 1 comprises a {irst conductor part
13 and an insulation part, the msulation part comprises a
front insulation part 11 and a rear insulation part 12, the front
insulation part 11 and the rear insulation part 12 are 1n
sealing fit; the conductor part 1s arranged at the center of the
rear insulation part 12, and a first contact part 16 1s arranged
in the front insulation part 11; the front mnsulation part 11 and
the rear insulation part 12 are combined to form a receiving
cavity in which a first on-ofl unit 14 1s arranged; a first delay
unmit 15 1s arranged in the front isulation part; the input end
and output end of the first on-off unit 14 are electrically
connected with the conductor part and the first contact part
16 respectively, and a control end of the first on-ofl unit 14
1s electrically connected with the first delay unit 15; and a
connecting end 3 of the front msulation part 11 1s provided
with a first trigger unit 17, and the first trigger unit 17 1s
clectrically connected with the first delay unit 15.

The connecting plug 2 can be of the structure of the
connecting plug 2 1n the example 3. The connector can be

connected by the power connecting method of the example
1.

Example 5

As shown 1n FIG. 6, the mnvention discloses an intelligent
connector which comprises two non-plug-in connecting
units to be connected, namely a connecting plug 2 and a
connecting socket 1.

The connecting socket 1 comprises a {irst conductor part
13 and an insulation part, the isulation part comprises a
front mnsulation part 11 and a rear 1nsulation part 12, and the
front mnsulation part 11 and the rear msulation part 12 are 1n
sealing fit; the first conductor part 13 and a first contact part
16 are arranged on the rear side and front side of the front
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insulation part 11 respective; the front insulation part is
provided with a receiving cavity in which a first on-ofl unit

14 1s arranged, equivalent to the arrangement that the first
on-ofl umt 1s arranged on the connecting socket in an
external way; the rear insulation part 12 covers on the front
insulation part 11 as a sealing cover of the receiving cavity,
and a first delay unit 15 1s arranged 1n the front insulation
part 11; the 1input end and output end of the first on-oil unit
14 are electrically connected with the conductor part and the
first contact part 16 respectively, and a control end of the first
on-oil unit 14 1s electrically connected with the first delay
unit 15; and a connecting end 3 of the front imsulation part
11 1s provided with a first trigger unit 17, and the first trigger
unit 1s electrically connected with the first delay unit 15.
The connecting plug 2 can be of the structure of the
connecting plug 2 in the example 3. The connector can be
connected by the power connecting method of the example

1.

Example 6

As shown 1n FIG. 1 and FIG. 8, the invention discloses an
intelligent connector which comprises two plug-in and non-
plug-1n connecting units to be connected, namely a connect-
ing plug 2 and a connecting socket 1.

The connecting socket 1 comprises multiple parallel first
conductor parts 13 and an 1nsulation part, the insulation part
comprises a front imnsulation part 11 and a rear insulation part
12, and the front insulation part 11 and the rear nsulation
part 12 are in sealing fit; the parallel first conductor parts 13
are arranged 1n the rear insulation part 12, and multiple first
contact parts 16 respectively corresponding to the {irst
conductor parts 13 are arranged 1n the front insulation part
11; the front insulation part 11 and the rear insulation part 12
are combined to form multiple receiving cavities, and each
of the receiving cavities 1s provided with a first on-ofl unit
14 and a first delay unit 15 respectively, the input end and
output end of the first on-ofl unmit 14 are electrically con-
nected with the corresponding first conductor part 13 and the
corresponding first contact part 16 respectively, and a con-
trol end of the first on-ofl unit 14 1s electrically connected
with the corresponding first delay unit 15; and a connecting
end 3 of the front insulation part 11 1s provided with a
corresponding first trigger unit 17, and the first trigger unit
1s electrically connected with the first delay unit 15.

The connecting plug 2 comprises multiple parallel second
conductor parts 23 and an 1nsulation part, the insulation part
comprises a front mnsulation part 21 and a rear insulation part
22 1n mutual tight connection, and the parallel second
conductor parts 23 are arranged 1n the rear insulation part 22,
second contact parts 26 respectively corresponding to the
first conductor parts are arranged 1n the front insulation part
21, and multiple second on-off units 24 and second delay
units 25 are arranged between the front insulation part 21
and the rear insulation part 22; the mput end and output end
ol the second on-off unit 24 are electrically connected with
the corresponding second conductor part 23 and the corre-
sponding second contact part 26 respectively, and a control
end of the second on-off unit 24 1s electrically connected
with the corresponding second delay unit 25; and a con-
necting end 3 of the front insulation part 21 1s provided with
a corresponding second trigger unit 27, and the second
trigger unit 1s electrically connected with the second delay
unit 25.

When the connecting plug 2 1s connected with the con-
necting socket 1, the insulation parts thereof are 1n mutual
contact and 1solate the conductor part, the on-ofl unit, the
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delay unmit and the trigger unit from the complex external
environment to form multiple mutually 1solated insulation

structures. The first contact part 16 and the corresponding
second contact part 26 achieve electrical connection in the
corresponding 1nsulation structure; and the trigger unit trig-
gers the delay function of the delay unit, the delay umnit
controls on-off state of the on-off unit, and the on-ofl unit
controls on-ofl state of the two conductor parts. The on-oif
units, the delay units or the trigger units can be separately
removed.

The connector can be electrically connected by the power
connecting method of the example 1. The on-ofl unit of the
connector controls the conductor part in one-to-one inde-
pendent control mode, the delay unit thereof controls the
on-oil unit in one-to-one mdependent control mode, and the
trigger unit thereof triggers the delay unit in one-to-one
independent trigger mode.

Example 7

As shown 1n FIG. 9 and FIG. 10, the invention discloses
an 1ntelligent connector which comprises two plug-in and
non-plug-in connecting units to be connected, namely a
connecting plug 2 and a connecting socket 1.

The connecting socket 1 comprises multiple parallel first
conductor parts 13 and an 1nsulation part, the insulation part
comprises a front insulation part 11 and a rear insulation part
12, and the front insulation part 11 and the rear insulation
part 12 are 1n sealing fit; the parallel first conductor parts 13
are arranged in the rear insulation part 12, multiple first
contact parts 16 respectively corresponding to the first
conductor parts 13 are arranged 1n the front insulation part
11, and the front insulation part 11 and the rear insulation
part 12 are combined to form an integral receiving cavity in
which a first on-off unit 14 and a first delay unit 15 are
arranged, the first on-ofl unit 14 comprises multiple on-oil
modules, and the mput ends and output ends of the on-ofl
modules are electrically connected with the corresponding
first conductor parts 13 and the corresponding first contact
parts 16 respectively, the control end of the first on-off unit
14 1s electrically connected with the corresponding first
delay unit 15; a connecting end 3 of the front imnsulation part
11 1s provided with multiple parallel first trigger umts 17,
and the first trigger units 17 are electrically connected with
the first delay umits 15. The connecting plug 2 comprises
multiple parallel second conductor parts 23, an insulation
part, a second on-oil unit 24, a second delay unit 25, multiple
second trigger units 27 and multiple second contact parts 26,
and the electrical connection relationship of the components
of the connecting plug 2 are the same as that of the
corresponding components of the connecting socket 1.

When the connecting plug 2 1s connected with the con-
necting socket 1, the msulation parts thereof are 1n mutual
contact and 1solate the conductor part, the on-ofl unit, the
delay unmit and the trigger unit from the complex external
environment to form multiple mutually i1solated insulation
structures. The first contact part 16 and the corresponding
second contact part 26 achieve electrical connection 1n the
corresponding 1nsulation structure; and the trigger unit trig-
gers the delay function of the delay unit, the delay umnit
controls on-ofl state of the on-ofl unit, and the on-oft unit
controls on-off state of the two conductor parts. The on-oif
units, the delay units or the trigger units can be separately
removed.

The connector can be electrically connected by the power
connecting method of the example 1. The on-ofl unit of the
connector controls the conductor part 1n one-to-one 1nde-
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pendent control mode, the delay unit thereof controls the
on-oil units 1 one-to-many control mode, and the trigger
units thereof trigger the delay unit 1n parallel many-to-one
trigger mode.

sSEER) g

As shown 1n FIG. 11 and FIG. 12, the invention discloses

an itelligent connector which comprises two plug-in or
non-plug-in connecting units to be connected, namely a
connecting plug 2 and a connecting socket 1.

The connecting socket 1 comprises multiple parallel first
conductor parts 13 and an 1nsulation part, the insulation part
comprises a front imnsulation part 11 and a rear insulation part
12, and the front insulation part 11 and the rear insulation
part 12 are 1n sealing fit; the parallel first conductor parts 13
are arranged in the rear insulation part 12, multiple first
contact parts 16 respectively corresponding to the first
conductor parts 13 are arranged 1n the front insulation part
11, and the front insulation part 11 and the rear insulation
part 12 are combined to form an integral receiving cavity in
which a first on-off unit 14 and a first delay unit 15 are
arranged, the first on-ofl unit 14 comprises multiple on-oif
modules, and the mput ends and output ends of the on-oil
modules are electrically connected with the corresponding
first conductor parts 13 and the corresponding first contact
parts 16 respectively, the control end of the first on-oil unit
14 1s electrically connected with the corresponding first
delay unit 15; a connecting end 3 of the front insulation part
11 1s provided with multiple parallel first trigger units 17,
and the first trigger units 17 are electrically connected with
the first delay units 15.

The connecting plug 2 comprises multiple parallel second
conductor parts 23 and an 1nsulation part, and the insulation
part wraps multiple second conductor parts 23 and 1s con-
figured to fix and 1solate the multiple second conductor parts
23.

The connector can be electrically connected by the power
connecting method of the example 1. The on-off units of the
connector control on-state between the conductor parts 1n
one-to-one mdependent control mode or many-to-one con-
trol mode, the delay unit controls the on-off unit 1n one-to-
many control mode, and the trigger units trigger the delay
unit in many-to-one series and parallel trigger mode.

Example 9

Built on the connectors of examples 2-9 or based on the
power connecting method of example 1, the series and
parallel power connection of the on-off unit, the delay unit
and the trigger unit enables:
one-to-one independent control or one-to-many uniform
control of the conductor parts by the on-ofl unit;
one-to-one independent control or one-to-many uniform
control of the on-off units by the delay unit; and
one-to-one independent trigger, one-to-many uniform trig-
ger, many-to-one series trigger, many-to-one parallel trigger
or many-to-one series-parallel trigger of the delay units by
the trigger units.

The delay unit can be an MCU timer, an LC circuit or an
RC circuit.

In the structure, at least two trigger units are electrically
connected with each other 1n series or in series-parallel to
trigger the delay units.

The above trigger unit 1s a voltage-controlled element, a
magnetically controlled element or an optically controlled
clement, and the output signal of the trigger unit 1s electrical
signal.
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The connecting units comprise at least two parallel con-
ductor parts, and the 1nsulation parts of the two connecting
units are 1 contact 1n a plug-in mode or a non-plug-in mode
to form multiple insulation structures that are mutually
1solated and matched with the conductor parts.

The above examples are only preferred examples of the
invention and not used to limit the imvention. Any modifi-
cation, equivalent replacement and 1mprovement made
within the spirit and rule of the mnvention shall be 1ncorpo-
rated 1n the protection scope of the mvention.

The mvention claimed 1s:

1. An intelligent connector, comprises a trigger, a contact
part, and a circuit logic disposed in an insulation part,
wherein the circuit logic comprises a delay unit and an
on-oil unit, and the delay unit and the on-ofl unit are
clectrically connected 1n series,

wherein the contact part 1s electrically connected to the

circuit logic through the on-oil unait,

wherein the trigger unit 1s connected to the delay unit so

as to control the delay unit, and the delay unmit controls
an on-oil state of the on-oil unit to electrify the contact
part,
wherein the trigger unit, the on-ofl unit, and the delay unit
are serviceably detachable from one another, and

wherein the mnsulation part insolates the contact part and
the trigger unit from the environment outside of the
connector.

2. The intelligent connector of claim 1, wherein the trigger
umt 1s electrically connected with the on-oil unit, an input
end of the on-off unit i1s electrically connected with a
conductor part, an output end of the on-ofl unit 1s electrically
connected to the contact part, and a delay unit 1s connected
in series between the on-ofl unit and the trigger unit; and the
trigger unit 1s configured to directly or indirectly trigger the
on-oil unit through the delay unit to control the power on-oil
logic relationship between the conductor part and the contact
part.

3. The intelligent connector of claim 1, wherein the
insulation part comprises a front mnsulation part and a rear
insulation part 1n sealing fit, a recetving cavity 1s arranged 1n
the front insulation part or the rear insulation part, the
receiving cavity 1s configured to receive the on-ofl unit and
the delay unit, and the trigger unit 1s arranged at a connecting
end of the insulation part.

4. The mtelligent connector of claim 1, wherein the on-off
unit controls the conductor part to be charged 1n one-to-one
independent control mode or one-to-many uniform control
mode.

5. The intelligent connector of claim 1, wherein the delay
unit controls the on-ofl unit 1 one-to-one independent
control mode or one-to-many uniform control mode.

6. The intelligent connector of claim 3, wherein the delay
unit 1s an MCU timer, an LC circuit or an RC circuit.

7. The mtelligent connector of claim 1, wherein the trigger
unit triggers the delay unit in one-to-one independent trigger
mode, one-to-many umform trigger mode, many-to-one
series trigger mode, many-to-one parallel trigger mode or
many-to-one series-parallel trigger mode.

8. The mtelligent connector of claim 7, wherein at least
two trigger units are electrically connected with each other
in series or 1n series-parallel to trigger the delay unit.

9. The intelligent connector of claim 7, wherein the trigger
unit 1s a pressure controlled element, a magnetically con-
trolled element or an optically controlled element, and the
trigger unit outputs an electrical signal.

10. The telligent connector of claim 1, wherein the
intelligent connector 1s a connecting socket or a connecting
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plug, the isulation part of the connecting socket and the
insulation part of the connecting plug are in contact in a
plug-in mode or a non-plug-in mode to form multiple
insulation structures that are mutually 1solated and matched
with the conductor parts.

11. The intelligent connector of claam 10, wherein the
connecting socket comprises a first msulation part, a first
conductor part, a first on-ofl unit, a first contact part, a first
delay unit and a first trigger unit, and during operations, the
first contact part 1s electrically connected with the first
conductor part through the first on-off unit, and the first
trigger unit 1s electrically connected with the first on-oil unait
through the first delay unit;

wherein the connecting plug comprises a second conduc-
tor part, a second insulation part, a second on-ofl unit, a
second contact part, a second delay unit and a second trigger
unit, and, during operations, the second contact part 1s
clectrically connected with the second conductor part

through the second on-ofl unit, and the second trigger unit
1s electrically connected with the second on-off unit through
the second delay unit.

10

15

20

14

12. An itelligent connector, comprises at least two trig-
gers, at least two contact parts, and at least two circuit logics
disposed 1n an 1nsulation part, wherein each of the at least
two circuit logics comprises a delay unit and an on-oil unait,

and the delay umt and the on-off unit are electrically

connected,

wherein each of the at least two contact parts 1s electri-
cally connected to one of the at least two circuit logics
through the on-ofl unit that 1s comprised within the
circuit logic,

wherein each of the at least two trigger units 1s electrically
connected to one of the at least two delay units to
control an on-ofl state of one of the at least two on-ofl
units, and to electrily one of the at least two contact
parts,

wherein each of the at least two trigger units, the at least
two on-ofl units, and the at least two delay units are
serviceably detachable from one another, and

wherein the insulation part insolates the at least two
contact parts and the at least two trigger units from the
environment outside of the connector.
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